Nucleotide and AP5A complexes of porcine adenylate kinase: A 1H and 19F NMR study.
Proton and fluorine nuclear magnetic resonance spectroscopies (NMR) were used as methods to investigate binary complexes between porcine adenylate kinase (AK1) and its substrates. We also studied the interaction of fluorinated substrate analogues and the supposed bisubstrate analogue P1,P5-bis(5'-adenosyl) pentaphosphate (AP5A) with AK1 in the presence of Mg2+. The chemical shifts of the C8-H, C2-H, and ribose C1'-H resonances of both adenosine units in stoichiometric complexes of AK1 with AP5A in the presence of Mg2+ could be determined. The C2-H resonance of one of the adenine bases experiences a downfield shift of about 0.8 ppm on binding to the enzyme. The chemical shift of the His36 imidazole C2-H was changed in the downfield direction on ATP-Mg2+ and, to a lesser extent, AMP binding. 19F NMR chemical shifts of 9-(3-fluoro-3-deoxy-beta-D-xylofuranosyl)adenine triphosphate (3'-F-X-ATP)-Mg2+ and 9-(3-fluoro-3-deoxy-beta-D-xylofuranosyl)adenine monophosphate (3'-F-X-AMP) bound to porcine adenylate kinase could be determined. The different chemical shifts of the bound nucleotides suggest that their mode of binding is different. Free and bound 3'-F-X-AMP are in fast exchange with respect to their 19F chemical shifts, whereas free and bound 3'-F-X-ATP are in slow exchange on the NMR time scale in the absence as well as in the presence of Mg2+. This information could be used to determine the apparent dissociation constants of the nucleotides and the 3'-F-X analogues in the binary complexes.(ABSTRACT TRUNCATED AT 250 WORDS)